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KR 
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11 S 11.000 ^ 
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1. fi^^AI- 9A||A|(£S)_1S 
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^S.^ ^^S] ^s.A>;qi ^^1^ ;^1^*>JI. o]^ ol-g-§><i^ tiV:£^] ^<^^-^ :^]^^} 

71;^]^ 1:-^^ ^ ^i-^^ SA^o] *j=^l-^ nvs.^ ^<?1^^ ^1^^ ^ 9X^. 



31-3 



1020030044119 #^ ^^>: 2003/11/18 

^^1 ^ <5l-§-t!: {Siloxane-based Resin and 

Semi conductive Interlayer Insulating Film Using the Same} 

[^^^^ 

^>7fl^ AflS^ ^2:0] ^^A>^1 ^7.]9^, o]^ ol-g-tb tiVH^l ^^]^-. 
<2> tiVjt^jcq :^^S.7} ^7}^c>\] xx^E]- ±7^^ ^^^^ tifl^ ^S.^] 3)-^£|t3^ , «ll^<Hl^-l2l 

-2-^^ 1^1^^^ ^13.615,272, 4,399,266, 4,756,977 ^ 4,999,397:£oi1 7]^^ 7] 

(Chemical Vapor Deposition)^ ^]-%-^ -n-^^ 4.00^ Si02 ^^'^] SOD(Spin on 
Deposit ion) 7}^^ -n-^^ 2.5-3.1 l-s]^/il>i^^>i>(Polysi Isesquioxane)^: ^}-%- 

«^ ^13,615,272^<^1^ ^51-1- 7>^^tll Di]7l]l- #011^-1 JEel#SS^^ 

^^^1 ^H^s.^ ;^i2:«j-^oi 7flAis)oi o;iirf. T2]^^^ 

5.010,159^<H1^ <=>l-^#€-^ ^Sj-l- 7}^^n nfl7B# f^oil^i s>o]^s. 7>=^^*1]^M "r- 
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Pl^^s] ^l6,232,424^<^lA^fe Si^o^s EflSel-^^^l^firCtetraalkoxysi lane) , -^7]^^ 
(organosilane) ^ -B-7lHel*^^^l^?1:(organotrialkoxysi lane)^, 1-4 ^"fl» «^1-§-*>«=^ 7l-4^ 
^«fl, -%^^-§-^l^ -S-"^ '?]:^^^( solution stability)^! ^^H^-Ji ^ ^.el^ ^^1 ^ o] 
^ 7llAl^}o^cf. Pl^^^ ^I6,000,339^<^l^i^ l-E^-^nHl ^fltb ^n^-^^ ^ 

7fl^. zielJi ^;7|^ ^^^S ^^^Al^^(alkoxysilane), l-^7> ^-B-^ 

<^^Al^^( fluorine-containing alkoxysi lane) , ^ "^^"^^^^l^flrCalkylalkoxysi lane) ^<H1 
ElEl-^(Ti) ;^ls^^(Zr) ^^Aj^Caikoxide) #4 ^ufl^ o] 

-§-*>«^ tiV-g-A]^ ^5] (silica-based) 7llAl*>^nf. nl^s.^ >^l5,853,808^<>fl a-^ 

^ w>^M]Ai Si02^ -B-7l^?l:(organosilane)^ P ^^1<^1 5E 

^ ^-§-A^ 7] (reactive group)7> ^1^^ ^^1-^ ^l-§-^l-^ ^1^^^ ^^^(si loxane) , -M^fl^^ 
^^(silsesquioxane)7^1 ^ o]^ <^]-%-^ '^^^i- 7flAl^l-^cf. -^-^^^ ^] 0 997 

497 Al <H1>H^ 71-^1 2.i^<y:^Al^^ (monoalkoxysi lanes), c^'ar^A]^^ 

(dialkoxysi lanes), Hel^^Aj^fJ: (trialkoxysi lanes) , efl ^ e)-<y:^Al^^ 
(tetraalkoxysi lanes) ^ :^2l<y:^Al^^ cf^j (trialkoxysi lane dimers) <y:^Al^f3: 
(alkoxysi lane) ^^l-i-s] ^^ofl 7l-^^«fl ^ «}-§-s] Sa^#^ ^o^nvo.^ 
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<4> 



<5> 



-^^^^ ^>£^i ^<?i^^ ^1^^^ 

^ ^]^^^ ^^^Ml ^<^14. 

1] 

Si[(CH2)kSiYiY2Y3]4 

^oM^<=Hl^i 1-10^ ^^^'^IJI, Yi. Y2, Ys^ ^^^^s. Ci-Cs^ 'y:^7l, 
Ci-Cio^l ^^^^]7], ^S^^^V^A-I, Yi. Y2. Ys # 2^olJE ^>uf^ 7l-^^«11.7>^t!: 

<8> [Sl-^j-ii 2] 



<6> 



<7> 



<9> 



R. 

I 

•Si 

I 

C H2 (CH2)niSiXi X2X3 



<10> 



41-71 ^<HlAi ^^^^1-, Ci-Cs^ «^^7l C6~Ci5^ o>^7lolJi, Xi, X2, Xg^ 

21-^ ^^^^^ Ci~C3^ ^^^71, Ci- Cio^l 'y:^Al7l, , ^7] Xi, Xg, 
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<ii> [sl-Sj-Ai 3] 



<12> 



X,— Si — o 

I 

Y, 



R2 
I 

Si— O 
I 

R2 



Si — X, 

I 

Y, 



<13> 



^7] ^ofl^i Z^-Z^- S-^^ ^4i^^>. Ci~C3^ ^^71 C6~Ci5^ '^>^7lol 

Jl, Ci~Cio^ *a-^^l7loH, Yi^ Ci~ Cs^ *^^7l SE^ Ci~Cio^ <^^Al7loljL, 0 

SE^ 1-10^ 
4] 



<14> 



R3Si(X5X6X7)3 



<15> >^i-7l^oll>| ^4i-S^>. Ci-Cs ^^7l(alkyl group)^^ Ce^Cis^ '^€7l(aryl group)<^l 
Jl, X5, Xe ^ Xy^ 4^ o.^ Ci-Cs^l '^^71, Ci-Cio^ ^^Al7l(alkoxy group), 

^^^^;^>olj7, >a-7l X5, Xg ^ X7 ^ t}^^ 7}^^n 7}^^ ^^7lo]c^-. 



<16> 



<17> 
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<19> ^ *}7l 51- IS. S.^]^^ «J-A>^ S-h^v] ^ t}7] 2 vfl^l 

4S. S^^MrS. o]^o]^ ^o^S.^B\ o]Aj.o^ 5|-^#^ ^^^W^ ^ns. 

^is^m ^^^Vt^I ^^1. ^^^^1 -g-nHl ^ 

O^Ai 7]^ ^ofl S^^>^ cjh;^], Aj.7l 7l:g.^ 7>^^Vc^ ^^^V^l ^^>«l7l^ 

<2i> oj^Tfl ^>l:0l^ 3.0 ol^V^ -a-^^* 7>^r:f. o] o>£^^ o.^ ^ 

<22> a*]. ^7l<HlA^ ^1^^ ^^^^1 S>^^#<H1 71^^ ^flS.^ 

^^^^] S^^l-^ ^sl-Al^l^ cf:^]^ 71^ ^l-o]^ ^1-^1-^ -8-^^ 2.5ol^>ol -H-^^* 7>^ 



<23> 1] 

Si[(CH2)kSiYiY2Y3]4 

<24> Aj-7iAio]iAi kfe i-ios] ;^^^oiji, Yi, Y2, Y3^ ^^^o.^ Ci-Cs^ "y:^7l, 

Ci~Cio^ '^^^l7l, ^s.^-S;^>s.Ai , ^j-7l Yi. Y2, Ys ^ ^'Hs *>M-^ 7V^^^7>^t!- 
^-§-7lolt:f. 
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<25> [5}-t)-^ 21 
R, 



<a:^l-: 2003/11/18 



Si- 



CH2(CH2)nSiXlX2X3 



<26> 



>^l-7] AloflA-l Rl^ ^^€^V, Ci~C3^ ^^^^71 C6~Ci5^ c}^7]o]jL, Xi, Xg, Xs^ 

s.^^o.s. Ci~C3^ 'a:^7l, Ci~ Cio^ ^S.:gi^^>SA-l , >^7l Xi. X2, 

Xs # ^'Hs 7}^^n7}^^ ^^7loli3^, 0-10^ ^^<^l:a, 3-8^ 



<27> [^^^ 3] 

R2 

I 



I 

Y, 



X,— Si — 0-- Si— O -- Si — X, 



I 

Y, 



<28> ^V7l ^oflA^ Z]-Z]- ^^^O.^. ^^^^]. ^, Qi -€3^ ^^^^7] C6~Ci5^ ^V^^jo] 

X4^ Ci~Cio^ ^^^^l7loln^, Yi^ Ci~ C3^ ^^^d^] Ci~Cio^ ^^^a]71o1j7, 0 

1~10S1 :^^o]t]., 
<29> [5)-Sj-<i^ 4] 
R3Si(X5X6X7)3 

^i-7l^«^l^i Rs^ ^4i^^>, C1-C3 <^^^7l(alkyl group)^^ Ce^C 15^ ^^^7] (aryl 
group)olJl, X5. Xe ^ Xy^ ^2^- s-^^o.^ Ci~C3^ ^My], CrCio^l <y:^Al7l(alkoxy 
group), lE^ ^S.^^7]-o]ji^ ^^7] X5, Xe ^ X7 ^ ^<^S. 7>^^«B 7>^t!: ^-§-7lo1 



<30> 
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<3i> A^^\ 5}-^^ 1^ H.icDlojl cfl^ sl-ej-Ai 2, 3 4 

^ 01^.0^^ ^oil^^ S.i^H^ l-(mol)alfe l:99~99:l S. 

<32> >^7l A>-g-£l^ AV c^7] #ffls^ (hydrochlor i c 

acid), ^-ttCnitric acid), ^-g-^Cbenzene sulfonic acid), ■^'^^^(.ox2i\\c acid), 5. 

#<:]:(formic acid), (potassium hydroxide), n^-tb^M-H^C sodium hydroxide), 

•Hl^oV^Ctriethylamine), (sodium bicarbonate) , A'S^'^i^yr ^\-%- 

^ ^ S-i^nl^Hl cflt!: l-(mol)wl7> l:0. 000001-1:1071- S)^ ^^ofl 

<33> ^1-7] 7>^^^Bti]:-§- ^ ^^tiV^oll ^7>5l^ #^ Sic^ c^l cfl^ ^-S] l:(mol)wl7> 

1 : 1-1 : 1000^ '^^'Hl^i ^>^€i=f. 
<34> A3i^ -fi-7l-§-ui]sfe ^<LV(hexane) ^3l-^4i -g-nll(al iphatic 

hydrocarbon solvent); <^l-i-l#(anisol ) , ^^(mesitylene) , aL^^(xylene) -g-^ «o^^^ 
-§-^11 (aromatic hydrocarbon solvent); ^^l^-^^ ?ll^(methyl isobutyl ketone), 

l-pfl^-2-5Jl^&|i:]i^(l-methyl-2-pyrrolidinone), <5H1#( acetone) 

(ketone-based solvent); ^l#S^^^(cyclohexanone) , EflB.el-s^l^S^^(tetrahydrofuran) . 
ol^iHS.^ (isopropyl ether) -^^ <^lBfl^;^l -§-n]l (ether-based solvent); <HH <^}MM 

^]'^ (ethyl acetate), o\A^^o]^{h\xty\ acetate), SS.^^ AA^ o\AA 

<^1B.( propylene glycol methyl ether acetate) <>H1 ^fl H -^-A (acetate-based 

solvent); <^liLH^^ *y:^*( isopropyl alcohol), ^^T^* (butyl alcohol) "^r^* 

^1 -§-Dfl (alcohol -based solvent); T:^n|l^oHlH<iHH. (dimethylacetamide) , 
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i^^l^il-<^>T^lH.(dimethylformainide) <^>t^l:^^l -§-°fl; ^B^^-^l ^°Ksi 1 icon-based 

solvent); o]^o^ ^^1-^ ^>-g-^ 9X^. 

<35> ^^ti]-§-oll>H 0~200X:, w>^3>j§>7l]^ 50~110°Cfil "^^S., 0.1^]^ 

-100^1^, wV^^i^VtII^ 5~48Al^o.^ 2:^^!:^. 
<36> ^7]ci\]A^ ^is^ ^^^n ^^1^ ^^^^ 3.000-300,000^ ^^7]- slJi, ^1 

S€ T^^l^ ^^1 ^^7l ^ Si -OR ^^o] 5% ol^Vo] 5]^ ^o] ^^}^2\t\vJ^_ 
<37> ^ ^7]^ ^^^Tfl -g-nflofl ^c^A^ 7]^ ^<Hl ^ ^, ^^^]^ 

^i^^l ^"5^^* <^l¥7fl ^^^^ 3.0 <^1*>^ 

<38> oil- ^4 ^V/^]^>7fl ^^^V^a, -g-nHl -g-^^ ^^^^1 7]^^^^] ^ 

^32). ci-^ ^5)- ^7] ^7^1<^lA-l ^-§-^>7l 

M- 200 °C ols^Hl^i '^^}7\] 7}<^^}^ ^^<^1 ^^tb ^>-§-^><^ 7l:^0.^-^E^ 

-g-^fll- ^^^l^q ^^^V^l nVol 7l:&^o^ofl ^ ^^S] T]] . Cf^O.^. nl-^ 1~150^ ^ 

150-600*0, w>^^s:>7|l^ 200~450rs1 ^£3. '^^^■^]^ ^^^o] ^^^j ^uv^ ^ 

^^^l^t^. ^^^1^ lOOOHfll:^ ^^^Dl^-^S- ^^^nfl, ^ 

■^<iol ^^5]^1 3X)n1.^ ^^l-D^, ^^C.]^ ^^^^1 

^^^^1^1^ -§-°ll S3LAl7l7lo11 -B-g-tb ^-^^ 7]^^ -g-nHl ^^^-^^ -§-«fl^^l 

?i2r— Til nV-^ T3>^ 
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^^^*>^ ^-f ^^^o] 2.5 ols:>z7>;^l ^^^^ ^1^^ ^ 9X^. o]^]^ 

^<?l^i- ^IS^f^oflAi -^7l-§-ni|s^ ^^V(hexane) ^^^^ -g-°fl 

(aliphatic hydrocarbon solvent); <i>M#(anisol ) , ^l'*^! ^^(mesitylene) , >^>*^ ^(xylene) ^ 
^ ftsl-^^ -S-i^Karomatic hydrocarbon solvent); *^1:^-t-^ ?fl^(methyl 

isobutyl ketone), 1-°11 €-2-3x1 t5]i^is-(l-methyl-2-pyrrolidinone), <^Hl€-( acetone) ^] 
■^^1 -§-°fl(ket one-based solvent); (cyclohexanone) , tflB^^-^l:E.S.^f^: 

(tetrahydrofuran), =.(isopropyl ether) -g-^K ether-based 

solvent); (ethyl acetate), <^Hltflo]E( butyl acetate), H^^^ 

# d\]^]]^ <^Hl^fl^lH( propylene glycol methyl ether acetate) -^^ <iHlEllolH;^] ^nfl 

(acetate-based solvent); t^lihHS.^ <a:S*(isopropyl alcohol), (butyl 
alcohol) <y:^#7ll -g-^K alcohol -based solvent); afl^o>A-fl:Ecl.D]^ 

(dimethyl acetamide), T^i^l€il-<^M:E.(dimethylformamide) -^^ ^^V^lJE.;^! -g-nfl ; -^e^^-^] -§- 
nlKsil icon-based solvent); SE^ <^1€-^ ^^l"^ ^>-§-^ ^ SZi^f. 
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^l-^dl, w>^3]^>7l]^ ^^-§- # 20-99.9 #%^%, iirf w>^^isl-7]l^ 70-95^^%^] 

^nflojl ^^^1 ^^c^, 99.9 #^%» ^4^>fe ^-f lOOOA o]^}s. ^7]] 

<43> 7]^6\] ^s.A].;^i £5L*>7l ^ tb «o^^-^S^ ^^S^Cspin coating). 'U^.^idip 

coating), ^-¥--3^ (spray coating), Jl#S^(flow coating), ^■4fl(screen printing) 



<45>^Al<m 1 : S-h:.^ 
<46>^Alo^l 1-1 : S-h:.^ (A) 



<47> SLh:.^ (A) 

<48> Si[CH2CH2SiCH3(0CH3)]4 

<49> BflH2]-til^'^?3:(tetravinylsilane) 73.384mmol(10.0g)4 ^V*^^ -§-^<Hl ^^>$;i^ 

^(0)-l,3-iqHl^-l,1.3,3-BflBe^.x^l^rq^^AV sj.^-. 

(platinum(0)-l,3-divinyl-l,l,3,3-tetramethyldisi loxane complexC solution in xylenes)) 
0.2g ^ l-e1-:^ia.<Hl ^'at!: ^, tflHsf§l=^^^(tetrahydrofuran) 300mll- 
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^711- -78°CS. ^. (dichloromethylsilane) 

322.888mmol(37.145g)* ^i^i^l 7}^ ^, aV-g- ^£1- ^^^^^ ^^^M ^^cf. o]^ ^V^ofl 

40Al^ aV-g-^ ^^^l^lJl, 0.1£s(torr) ^^2] ^"y-^rHlA-l ^^^g ^llTl^V^cl-. 
o^yjoi] lOOml^ 7H>Jl. 1^1^ isaV ^ ^ie^-olH (celite)* -f-Sfl €E:1^^1-<^, -g-^-^^ <g 

jl, o] -g-ofl^ izfA] 0.1£s.(torr) ^^£2] ^^^H^i ^^J:* ^1^^><^ ^>7] S)-t)-^2] ofl^fl ^ 

<50> Si[CH2CH2SiCH3Cl2]4 

<5i> ol s\.^^ 16.778mniol(10.0g)* tflHe}^!^^^^ SOOmlS. sl^^l^lJI, Hel<^l^<^>^ 
150.999inmol(15.28g)* ^7}t}SX^. cf^^S. -78°CS- ^^Jl, ^l%<y:^# 

150.999nimol(4.83g)^ ^^^^^ 7}^ ^, «V-§- a-^a^*] ^^ofl^H 15^1 

^> ^. ^2l-<^lH(celite)» ^B\^t}jL, 0.1S=(torr) ^^^9] :?J-<a-^H] 

>H ^^^^ 1-^^ ^1;=^^!-^^-. <^7lofl lOOml-g: 7>^>JI. lAl^V iaaVt!: ^, ^iB}-ol3 

(celite)» ^el^s^>j7, ^(activated carbon) 5g# ^Jl 10>^1:?}- 3.^^ ^, ^ 

e1-<^lH(celite)l- ^] -§-^^ 0.1£s(torr) ^^^Hl^i ^"^^ ^]7] 

t}<^, o>Eflo^ J^Aflo] ofl^^] (A)# ^^l^^V^cf. ^^^^ 3.h^^9 CDC13011 NMR 

<52> IH NMR(300MHz) data ; 6 0.09(s, 12H, 4X-CH3). 

<53> 0.48~0.54(m, 16H, 4X-CH2CH2-), 

<54> 3.53(s, 48H, 4>^[0CH3]8) 
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<55> ^X\d\] 1-2 : s.iiT3l (B) 



<56> S.hz.'o] (B) 



<57> 



CH2(CH2)Si(OCH3)3 



2 , 4 , 6 . 8- tfl ^-2 , 4 , 6 , ^ A] Efl Hel-^^^V 

(2,4,6,8-tetramethyl-2,4,6,8-tetravinylcyclotetrasiloxane) 29.014mmol (lO.Og)^ -§- 
^<^1 ^<^> #e1lHl^(0)-1.3-c1al^-l,l,3.3-EflHel-^l€^^^^ ^^1" 
(platinum(0)-1.3-divinyl-l,l,3,3-tetramethyldisiloxane complex (solution in xylenes)) 
0.164g * #sl-^3.<Hl -^^tV ^, <=>lltfl=- 300ml# ^o] s\^X\^]jl, aV^ ^7l# -78°C 

S. ^. 127.66mmol(17.29g)^ A^Ai^arl 7>t!- ^. ^-g- ^i^i^l 

^71-^1 ^^i=f. <^1^ ^^<^l^i 40^1^ «l:-§-^ 0.1S=(torr) ^IL9] 

<>\]X] ^^VA^ <^7lo]l 100ml* 7}t}jL, lA]^ inui- -lel-olH 

(celite)S -i-^ ^B^^^H, <^JL, o] -g-6n^ cfA] 0.1S.s(torr) ^S.^ ^"y-^H^i 



<59> 




31-15 



1020030044119 ^^}: 2003/11/18 

<60> o] s\.^^ 11.28inmol(10.0g)^ Efl3s].^]c^ = ^ 500ml^ s\^X\^]ji^ ^^<^]^o].^^ 

136.71nunol(13.83g)^ ^7}^}$^^. ^-^-^S. «>-§- ^£1- -78°CS ^^Jl, i^l^*^* 
136.71mmol(4.38g)^ ^^^^^ 7}^ ^, HV-g- a^a^^I ^^v}:^] ^^cf. '^^oflA-l 15^1:^ 

^-g-^ ^, €el-<^lH(celite)l- -f-«fl ^e.-1^*>jl, 0.lS.s(torr) ^^*H1>H 

^^■^^ 1-^^ ^l^^V^cf. <=^7loil 100ml* 71-^1-ji. lAl^> iiitiV^V ^, ^iel-olH(celite) 

» ^El^§>ji, (activated carbon) 5g* ^31 10^]^ tb ^, €2l-<^lH 

(celite)» -i-«fl ^Bl^*>ji, o] ^6fl^ 0.1S.= (torr) ^*a-^l-<HlAi «]a>^ ^ItI^M. 

c>2flo] ^Aflo^ on^] (B)l- 7fl2:3r>^cl-. ^A^^ CDC13<^1 NMR ^^^th € 

<6i> IH NMR(300MHz) data ; 5 0.09(s, 12H, 4X-CH3), 

<62> 0.52~0.64(m, 16H. 4>^CH2CH2-), 

'=63> 3.58(s, 36H, 4X-[0CH3]3) 

<64> ^A] 1-3 : -y^A]-;^! (C) 

<65> 2.i;^T>| (c) 

<66> 

(^Ha CH3 

CH30 ~ O ~ — OCH3 
CH3 CH3 



1 , 3-1^ H5l-^1 ^ 1 , 3-di chl orotet ramethy Idi s i loxane) 

249.208mmol(10.0g)* ^el-^iH-^l ^^^t!: ^, EflHe^-^l^S-^f]: 500ml» ^§0] aV 
-§- -g-7l« -78t:S. ^. Hejoij^o]-!?! 108.212nmol(10.95g)* ^7>*>5^c)-. cf^o.^ tifl^ 
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•yr^ 107.990mmol(3.46g)^ ^^^^^ ^, ^-§-^i» ^^^^^ ^■^^}^] ^^^<^1>H 

15^1^ aV-g-^ ^, ^ie]-olH(celite)l- **fl ^^]^^\IL, O.lSs(torr) ^-y- 

*H]>H ^^^^ 1-^* ^l7l«>5!cf. ^7]<^] 100ml* 7>3:>Jl, 1A1:?> ^, -iB^-olB 

(celite)l- -f-Sfi ^Bl^^>ji, o] -g-«5fl* O.m=(torr) ^^.£2] ^<a-^Hl^-1 «!^* ^1>H*><^, 

:^Aflo^ oH^]^ ^^f^^Csimple disti 1 lation)*><^ ^^fl S-h:.^ (C)# >5]l2:5rl-o|c|- 

. ^^^^ 2.i^^» CDC13<^1 NMR ^^tl: <^>2flS!l- ^cf. 



<68> IH NMR(300MHz) data ; 6 0.068(s, 12H, 4>^CH3), 3.45(s, 6H, 2>«X:H3) 
<69>>yAlc^l 1-4 : ^s.A>;^l s.i^Ti] (D) 
<70> S-i^D^ (D) 
<71> 

(j^Ha (^Hs (pHa 

CH,0 ~ — O — — O — ~OCH, 
CHa CHs CHs 

<72> ^Ajc^l i-29\ -g^^tl- ^^^^H, ^ l,3-t:1#S^BflHSl-^mc]^^^ 

(1,3-dichlorotetramethyldisiloxane) 1,5-c]#S.S.^aH1^e 
(1,3-dichlorohexamethyltrisi loxane)* ^l-§-*l-^^. 



<73> IH NMR( 300MHz ) data ; 6 0.068(s, 12H, 4>^CH3). 0.077(s, 3H, -CHS), 
<74> 3.44(s. 6H, 2>^CH3) 
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<75> >^x\c^] 1-5 : ^^>a:;^l Si^i^ (E) 

<76> (E) 



<77> 

(j^Ha C^Ha C^Hs (^Ha 

CH3O ~ " O — — O ~ "~ O "~ ~OCH3 
CH3 CH3 CH3 CH3 



(1,3-dichlorotetramethyldisiloxane) tflAiofl l,7-i^l-S.S.^Bl-n)l^EflHe)-^^<+ 
(1,3-dichlorooctamethyltetrasi loxane)^ '^}-§-*V^'^. 



<79> IH rJMR(300MHz) data : 6 0.068(s, 24H, 8X-CH3), 3.45(s, 6H, 2X-XH3) 



<80> cn] 1-6 : ^^-ar^^l S.h:.v] (F) 

<8i> s.h^^ (F) 

<82> 

CH,0 — — O — ^ "-OCHj 
OCH, OCH, 



<83> Alzin> ^cg^^l(^)oflA^ ^<a^V<:i -^V-S-^l-^i:^. 



<84> ^A] dj) 1-7 : >^s.>y.;qi s^x^xi] (G) 
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<85> S-hz^ (G) 
<86> CH3Si(0CH3)3 

<87> X\ZLV} ^^=H^^l(^)o1lAi ^<U^<^ ^}^^}^^ . 



<88> ^AHl 2 : 

<89> ^7]7]S. <^^^o] ttJ-A>^ 7>^1^ ^^^^1 S-ir^^^ (A)^]- S-i^i^ (B) , (C) 

, (D). (E), (F) ^ (G) ^ 2io^i ^>i^o^ ^Jl, # § 2.i^Dlo^ 15 

-78°C<^]^] ^^^^^ "^^JilrCHCl) ^ ^Jl. «}:-§-7l^ TO'C^ ^^^^^ ^^i=f. 

ol^ 70°C<^l^i ^-i-^ 20ARV ^-§- -§-^-^* ^tfl7l<^] ^:<1 ^, § 

1/lOHfl 7>^51 #S 35| ^^(H ^ Cf^, ^<y- ^HlA-l ^^V^^ ^^iTl^&l-O^ ^Eflo] 

3)- -8-^ -¥-^(^Hl^i^ 1-^ -g-"^)* ^Eltl: ^. 0-20 °C, 0.1£=-(torr) ^J-'^ ^o\^^^ 10 

^1^ ^91 ^^ ^^^-S: ^^Bi^i ^^^>;^1 ^^^-11 ^>-g- 

<90> 
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is. 1] 





JiLici>l ^^(.mmoU HCUmmol 

) 


H2 ^ 
O(mmol) ^ 






(A) 


(B) 


(C) 


(D) 


(E) 


(F) 


(G) 








(a) 


8.402 


3.599 












0.110 


368 


3.45 


(b) 


4.798 


4.799 












0.096 


320 


2.87 


(c) 


2.569 


5.999 












0.098 


308 


2.95 


(d) 


10.703 




4.587 










u.uyo 


316 


O CO 


(e) 


iU. fUo 






4. Do/ 








0.095 


olb 


3.46 


(f) 


10.703 








4.587 






0.095 


316 


3.35 


(g) 


10.703 










4.587 




0.104 


578 


3.97 


(h) 


12.487 












5.351 


0.116 


386 


3.62 


(i) 


12.487 












12.487 


0.138 


457 


3.56 


(j) 


10.703 












24.973 


0.160 


534 


3.41 


(k) 


8.919 












80.271 


0.312 


1040 


7.52 



<91> ^X\6\] 3 : 2:^1- 

<92> ^Al<m 2<Hl^i ^13:^ ^^^Til ^^^^^ ^^}^, Si-OH^^. Si-0CH3^^, Si-CH3^^ 

<93> 
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IK 2] 





g ; ATT 

(9b) 


iS 1 -OCHo 
(%) 


Si-CH3 
(%) 


(a) 


33.9 


2.1 


64.0 


(b) 


39.2 


1.3 


59.5 


(c) 


35.7 


0.8 


63,5 


(d) 


24.9 


1.5 


73.6 


(e) 


27. 1 


1.0 


71.9 


(f) 


97 ^ 




71 c: 
/ 1 . 0 


(g) 


25.9 


0.9 


73.2 


(h) 


27.7 


6.6 


65.7 


(i) 


21.5 


5.1 


73.4 


(j) 


24.9 


4.5 


70.6 


(k) 


24.3 


2.7 


73.0 



<94> g^Si-OH^^, Si-0CH3f-^, Si-CH3^^: «-^^l-7l^T^^^7l(NMR, BrukenTd:)^. ^^sV^c^-. 

<95> Si-OH(%)=Area(Si-OH) ^Area(Si-0H)+Area(Si-0CH3)/3+Area(Si-CH3)/3] >100, 

<96> Si-0CH3(%)=Area(Si-0CH3)/3^Area(Si-OH)+Area(Si-0CH3)/3+Area(Si-CH3)/3]>100 

<97> Si-CH3(%)=Area(Si-CH3)/3^Area(Si-OH)+Area(Si-OCH3)/3+Area(Si-CH3)/3]>100 

<98> Al o.^ Tjl^V^V^cf . 



<99> 4 : ^^-^Ml ^ 
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^^^^ l-^o] ^E^-7l:±l[2,3,6-HH^-^l^Al]-aflE1~A>o]as.^>lB^ 

(heptakis[2,3,6-tri-0-methyl]-p-cyclodextrin)^ ^}7] [S. S]^ ^7\] ^^(wt%)S 4^ 

Ji, HS.^^ oflBfls. o>^flEflolE (propylene glycol methyl ether acetate)^!! ^^1 

25^^% 5] 711 ^, -§-^* 3000 RPM-2-S. 30^^ ^]]<^] 

plate)<^l^i 100°C, 1^^ n^JL 250 r , 1^^ 7><i*H -6-7] -g-^'fll- ^]7]^^-. H ^ ^ 
^7lollA-l y-ig- 3£^^ 420 °C ^}^] ^, 420t:«fl^i 1^1^ ^1?^ ^^"^^^ ^ 

^l(thickness) ^ "l-^l-Crefractive index)# ^^^V^^cf. o]^ ^^2] H.Ss)-<^s^ 
(profiloraeter)* <^l-B-*><^ 5^1 ^^*><^ Hel# <^l-g-^> 

55l ^^^^>o^ ^^^^ ¥^1 ^ ^•^idmiformity)^ ^flolsilS^ 5 ^1 

<101> 
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is. 3] 



—in o s 


"^^wnr^ 

-r-^K a; 




£(%) 


1— ttH r:* 1 

(%) 


TP 


Xl S Jtl -rl •3C-1 

O V W LTOy 


— »1 ~77 -9eO >J 'Q — t1 

V W UTD^ 


Ca) 


100 




10230 


1 . 4460 


0.054 


1.07 


(a) 


70 


30 


yo79 


1 . 3374 


0.071 


0.98 


(b; 


100 




10255 


1 . 4494 


0.049 


0.85 


Cb) 


70 


30 


10030 


1 . 3369 


0.031 


0.86 


Cc; 


100 




yo7D 


1 . 4393 


0.035 


0.87 


Cc) 


70 


30 


9580 


1 . 3375 


0.087 


0.76 


(d) 


100 




11030 


1 . 4275 


0.081 


0.53 


(d; 


70 


30 


10090 


1.3417 


0.096 


0.54 


(e; 


100 




10200 


1.4245 


0.063 


0.36 


(e) 


70 


30 


1 A A 1 A 

10010 


1.3417 


0. 108 


0.38 


(f) 


100 




10650 


1 . 4324 


0.087 




(f) 


70 


30 


10030 


1.3655 


0.105 


0.46 


(g) 


100 




11200 


1.4240 


0.054 


0.51 


(g) 


70 


30 


11000 


1.3490 


0.087 


0.51 


(h) 


100 




11050 


1.4211 


0.034 


1.38 


(h) 


70 


30 


10060 


1.3366 


0.069 


1.54 


(i) 


100 




9980 


1.4174 


0.087 


1.52 


(i) 


70 


30 


9750 


1.3371 


0.116 


1.48 


(j) 


100 




11020 


1,4145 


0.041 


1.20 


(j) 


70 


30 


10200 


1,3317 


0.068 


0.97 


(k) 


100 




10135 


1.4077 


0.079 


1.02 


(k) 


70 


30 


9980 


1.3371 


0.094 


0.97 



<io2>^aH1 5 : -e-^^(dielectric constant) 



^IS^ ^"E-^i -B-^^* ^^i^>7l ^^}<^ :y.^(boron)j2-S. (doping)^ Pt^<^ 

2] ^E]^ ^•ll'^lsl (silicon wafer)^oi] ^^3. <^^s\.^^ 3000A^ ^SL^ ^, ojtifl^efl 
<^lBl(metal evaporator)^. El H}^(t Itanium) lOOA, 'a:^^!^ (aluminum) 2000A, BlBf^ 
(titanium) 100A# ^^^31, ^^]^] 4^1- S 3^ S^^i^S. ^"I-B-^ "^^-^ 3.^ 

*>^4. <^]^<^] ^-^^l^o] Imm^ ^7^1^ ^>-E.n>^3(hard mask)# ol-§-s:>c^ imm^]^^ 7].^] 
^ Hi El-^(t Itanium) lOOA, "ar^til^c aluminum) 5000A^ #-2h*><=^ MIM(metal- 

insulator-metal)^^^ -^^^ ^^-§- ^^-^ €-^^*>5!^-. ^^-ir Probe 
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stationCraicromanipulatior 6200 probe station)*^! PRECISION LCR METER (HP4284A)# 

<^l-§-*l-^ 5t 100 kHz2^ ^Hj-^o^lA^ ^^^-g-^(capacitance)# ^^^^}'^^. -H-^-i:* ^^^7] 



<104> k = Cxd / eoxA 



<105> k : -R-^^ (dielectric ratio) 

<i06> c : ^^-g-^ (Capacitance) 

<i07> eo: -^^ ^1-^ (Dielectric constant) 

<108> d : ^-l-H-^ ^^^^^ 

<109> A : ^^2^ 

<110> 
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IS. 4] 













(a) 


100 




2.79 


(a) 


70 


30 


2.26 


(b) 


100 




2.78 


(b) 


70 


30 


2.28 


(c) 


100 




2.74 


(c) 


70 


30 


2.31 


(d) 


100 




2.70 


(d) 


70 


30 


2.30 


(e) 


100 




2.71 




f\J 




2.31 


(f) 


100 






(f) 


70 


30 


2.27 


(g) 


100 




2.76 


(g) 


70 


30 


2.28 


(h) 


100 




2.70 


(h) 


70 


30 


2.25 


(i) 


100 




2.76 


(i) 


70 


30 


2.27 


(j) 


100 




2.72 


(j) 


70 


30 


2.28 


(k) 


100 




2.76 


(k) 


70 


30 


2.30 



<iii>^Alojl 6 : ^S.(hardness)5^ S-l-fi] ^(modulus) 

<ii2> ^^(hardness)^ S-l- si i (modulus) ^^^^ ^^l"^! 4<^1H :^]^^ "^^^ MTS^]-^ 

^^E^(nanoindenter) II* <^l-§-s1-c>^ ;=g^^o.^ ^^*>^i=1-. BE^ z^- ^^^<^] cfl^H -tlsj^^ 
^^^>7l^*n 6 ^1^ (point)* 'a-<y( indent )*V<^ ^^^-^^.-^E^ ^-£(hardness) ^ 

iE.l-&li(modulus)* ^oM^ "^^^ ol^^><^ H-ic<=n^c-ls •y-^^flA] ^, ^'^a^^l 

7} ^^$] 10% 'a-<aol oi^o^^^ «i-Bi-o] (hardness )i4 S-^-s] ^(modulus)* 

^^^1^ JL 5^ olnfl «i-n^o^ -^^1^ Hel^^l-al(prismcoupler)* <^l-g-*H ^ 
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<ii3> [S. 51 







—(bra) 








(a) 


100 




1.05 


5.47 


(a) 


70 


30 


0.61 


3. 15 


(b) 


100 




0.97 


4.78 


(b) 


70 


30 


0.54 


2,72 


(c) 


100 




0.87 


4.33 


(c) 


70 


30 


0.41 


2.64 


(d) 


100 




0.87 


3.74 


(d) 


70 


30 


0.44 


2.37 


(e) 


100 




0.90 


3.27 




7n 

iKJ 




r\ AO 

0.48 


2.40 


(f) 


100 


— 




O . 0*r 


(f) 


70 


30 


0.42 


2.51 


(g) 


100 




0.94 


3.97 


(g) 


70 


30 


0.47 


2.60 


(h) 


100 




0.76 


4.01 


(h) 


70 


30 


0.32 


2.82 


(i) 


100 




0.78 


3.87 


(i) 


70 


30 


0.34 


2.71 


(j) 


100 




0.75 


3.81 


(j) 


70 


30 


0.32 


2.55 


(k) 


100 




0.76 


3.89 


(k) 


70 


30 


0.34 


2.51 



<ii4> ^ ^'^g'Hl 7l;^l^ ^ ^^^oi o-^^ tiViE^l #^ 
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11 

*>7l 2)-t|-^ IS S^ls)^ «J-A>^ S.i^T^ ^ s>7l 2 tfl^l 4S. S^ls]^ 

[ 51-^^ 1] 

Si[(CH2)kSiYiY2Y3]4 

^7l>qollA^ kfe l~10Sl ^^o]ji, Yi, Y2 ^ Ya^ ^^2^ Ci-Cs^ M7l. 

Cl~Cio^ *^^^^l7l. £^ ^S^^^VS-^i, ^7l Yi, Y2 ^ Y3 ^ ^<HS §>l4^ 7V^^Sfl 7}^ 
^ ^-g-7lol4. 

mn^ 2] 

R, 

r I -I 

I Si o , 

CH2(CH2)mSiX 1X2X3 



>a-7l ^oijA^ RjO^ ^ib^;^>, Ci~C3^ *a:^7] Ce-CisS] o>^7]o]ji, Xi, X2 ^ Xs^ 
^^^o.s Ci-Cs^l «a:^7l, Ci~ Cio^ «&^^l7l. ^S.^^;^>s-A-1 , >a-7l Xi, X2 

[ 3] 
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f 


f 








f 


Si — 0- 

1 


- Si — 

1 


0 - 


- Si — x, 

1 


Y, 









Alofl/.^ ^^^^>, Ci~C3^ <^^^7l C6~Ci5^ o>^7]o1ji, Ci-Ciq 

^ ^^Al7lolri^, Yi^ Ci-CaSi M7l SE^ Ci~Cio^ ^^Al7lolji, 0 1-10^ 

[^«|-^ 4] 

R3Si(X5X6X7)3 

^i-7l^oflA-l Ci-Ca <y:^7l(alkyl group)^^ Ce-C 15^ <^l7l (aryl 

group) olZL, X5. Xe ^ Ci-Ca^ ^^71, Ci~Cio^ 'y:^^l7l (alkoxy 

group), SE^ ^S^^;^><5lJl, ^7l X5, Xe ^ X7 ^ ^<H£ ^>M-^ 7l-^^?fl 7>^^ ^-§-71 o] 

21 

1:99-99:1^ '^^<?1 ^^-2.5. ^^1. 

31 

^1 1%H] Si^^i, ^Vl ^ <g7l ^ni]7> ^^(hydrochloric acid), (nitric 

acid), #€-<J:(benzene sulfonic acid), ^#^<^(oxalic acid), S#'Ji(formic acid), 

T^'y:2|-^#(potassium hydroxide), T^'y-^M-H#(sodium hydroxide) , HBl<^l^<i>^ 
(triethylamine), ^^n=^:±:M-B#( sodium bicarbonate) ,SE^ s]E^ig (pyridine)^ ^-fi- 
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[^^^^ 4] 

^1 1*J-<H1 9X'^^], ^^7] S-hL^Si]- <g7l #tiflo^ #wl7l- 1:0.000001-1:10^ 

51 

^1 l*J-<=il SZ-^^i. l-o^ ^n]7} l:l~l:l0002l ^^91 ^^-^^ 

6] 

^1 i-^J-<Hl ^J'H^i, «>-§- ^ 7>^^«fl «}-i-oi o~2oot:<Hi^i 0.1-100 Ai^v 

g 

[^^^^1- 7] 

^1 1*J-<H1 ^^^^ -§.0)1, -g-nfl, 

^^1 <=HlEfl = ^l -§-til), oHlBflolH;^] ^Tifl, <a:3#7ll -§-1111. OH^^I -g-Dfl. -g-nfl 

[^^^IJ- 8] 

^1 l^J-'^l ^^^1, ^^1^ #%=^^ ^^>^<>1 3,000-300,000^ ^^7> il^ 

9] 
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[^^^J- 101 

111 

^(polycaprolactone) -n-£^l<y ^^^^ 

[^^^^ 121 

1^^%^ 131 

-g-°Hl cfl^ 5-70 ^^"^l^i *m 

[^^^J- 141 
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I^j^^J- 15] 

^1 9X<=>]^^. 1 yi^7} 150~600°C<^lAi 1-150^ ^<^J: ^^^^ 

s. *m ^£^1 ^^^^ ^^^«<^-^. 

[^^^J- 16] 
17] 

18] 

^1 16*J-<^1 $X^^^, ^7] ^^^%^S. ^:^H^(cyclodextrin), l-H^^V^S.^^ 

(polycaprolactone) ZL^ ■^S.^M Af-g-^ ^^^-^5. ^S.^] %^ 
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